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(54) METHOD FOR CONNECTING BASE PART OF AIRFOIL TO DISK AND ASSEMBLY 
FORMED THEREBY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an improved 
method for connecting the base part of an airfoil to the 
disk of the blade integrated rotor assembly of a gas 
turbine engine. 

SOLUTION: In this method for connecting the base part 
122 of an airfoil 120 to the disk of the blade integrated 
rotor stage of a gas turbine engine, a slot partitioned by 
a recessed surface 96 is arranged in the disk provided 
with a radial outside rim part 46, and the airfoil 120 is 
used which has a base part having a root part 126 
provided with a root part surface 130 and extended in a 
longitudinal direction. The root part surface 130 and the 
recessed surface 96 are brought into contact with each 
other and pressed, and the base part 122 and the rim 
part 46 are relatively moved, thereby the root part 1 26 
and the recessed surface 96 are substantially brought 
into contact with each other over the area of the 
recessed surface 96 during welding. Hereby, a 
successive linear frictional welding part can be obtained 
between the base part 1 22 and the rim part 46. 
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^i/^K-»SD^a©fflBf-f^^S:ffli,\ fifties 
Lfctt$»:*U BE^oyh»tt. QflffiKJ:o-C!BS£S 

U roffiS5f±> MIMi, UrtHWBtt, *MME«: 

miB*»fclW1By A«to|B«c:JE/3«rJni**i t tier, 
-ra^t^u ima^ li&E£«&1ifrEy Afls^o 

(ttEU A»«-*5«t5WEa*ffil^HWffi^ttE» 
£^£!i*^lE®^2ffe, 

es^-rais**! i e<k<o#85 0 

[»*3S4l StrE^T^^/wi, iflrESgI5i:-f££ 
4ot^5: £ *»!at-r6»*:« i Ett<o*ftr. 
[»**5] fuE*° -y h«W±, ^<H» 

5I»#*lE*W>*«fc. 
[»**6] RME^n y KfflOtfrEWffifi, 17 5g 

*rl5E®^fto 
l»#Jg 7 ] BtjES*ffil^«l y A«U«}E* n ^ hffl 

Sr««»Dx-r-5 ^ £ ^sna ~ £ £ -raw** 

l E«<o*rjfe. " 

[»#JS8] mEUASBtt, 2ocoa8SfBS:«BxL. huE 

i»*«9] HSEOflsti, BuEy A«<oa*isi^«ffi 



[19**1 1 0 ] MEQQSIi. mTE y A^S* ft*MlU] 

tfcs: t ^#m<t -rait^ i E*w2rft 0 

»*«tt^WriB«:*i-a r t i-a»*3« l Etc 

r t z&'&t-tzm i E*<&#fe 

5ff*JSlE«c^*&o 

IIS*S14] fi»EaSBOHijEfi¥^ffiI(4«, SuE^ 
«i1-3W#>K i E*o2rjfe 0 

[f»*3Si s] sway lo^aa^tL, utr 

iWEBaffili* mlEy ^«F|5co«rES*-f6i^ftiJffi(c 

raMio^r t t-rzm *m 2 e«co^ 

[»#«i 6] SuEy Afflji. -ocr>^gi5^^L. ffl 
WBtf, MEQD@f*. BuEy Affl^fflES*rS]^fi'IBn«c 

»®*<»x.T^5^i:«:4#«i:-r5M*:«3E<ft^* 

[»*«l 7] ffiEyAg[5(i, -oco^^i^^L. 
E^o^hWfi. «tE««©— **»e>flt*^i:ft**lSl 
(C^UJ, HuEMSli. ffiEy ASfpoHfrES*lfil^MR'J©(- 

Wfffi*:«*-Cv^r. fc«r»*i:-rai»**4E«<0*- 
[»*«l 8] ^/^^-t'yxyv?y(:^{t5yL — 

-f^^^i, S*^«ffi«:#1-aa*lSl^lWy AfflSr* 
L, w60S*rfii^ffliy ^sut±. 

HifE^T7^Y/U'^sa5*-ffi(/\ zcn^T y^^/^(DM 

L. wCO«^(i, ISSPS^ffi^. KXfiFfflJil, ^-Wra^r 
CTEfifflUiSItoSjEfSffl^mESfflffitBuE^n y h 
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as *>fc o r^a® <t t tmrnftizmm 
-r^ r <t a^iti* - £ i se«w> 

Wl^KiS^Iiriaot, «[E^«ffioffiE«^r«l 
ftfifey A»oWES*ift^iWB^»»ffliltKW«w 
H— ffiifc*::£&4*«£i-5»#:JSl 8E*OT-fc> 

yy G 

[»*«2 1] fWE^T^-f/Mi, JfflEEtt*-* 
[»#Jg2 2] fflE^nyhSU <t 1>II1C#J 

t5«*Si sfefwr-trvy y* 

[H*S2 3] Site^a 3, hffl5*>lffiE0r©f±* 175 

BS*«2 2f£©cDT-fe:V;/y o 
[i»#JS 2 4 ] «FEa;frf6]*M»] y ^£Bfc?mfe* a y h 

mi sEtt^r-t^y. 

[M*S2 5] fluid y Agflii. 2o<a«ffl£rtfi;i % ifi 
E*n * hfflifi* iWEMttO— *^&fflL*^£«*;frffi] 

y G 

2 6 ] fifiEQflffiJi, mm y ^flSO)g*(fi]M'l 

2 7 1 flfiisaasii, sufd y Aaiwg^frM 

mlOf-rSffiftflSr^r L, ;LO«£^fi % 2 0 SKAT 
•Cfc5Ci:«:»»4:-t'5»*Jll 8 teffi^T-fc: >y y 0 

[»*«2 8] ME*ayh»WU jHtWi:»5)^4 
»*«W^«B«:#-*-5wi:«r»«i:-*-a»**i 8 IS 
©corir>y y o 

[»#«2 9] HMie^a R«an*tt-C*>5 

[RM3 0] JfflESB<offlEft^|6]lilil±, HufS^ 
77t>f /KO»K £ IfftC^ffr^ o:i: fe^ffi t "t 
otn^m 1 SK^coTirvy y. 



[»#*3 i ] mEStt^jmEJM^rsiWi* mie^ 

[ff#:Jf3 2] HtrEy^SBW:, Ho<7>asSBS:#U 8S 
{c^t/, ittEDDEtt. WEy-^«OiWEfi*ffil^«ffiU 

irvy y 0 

[IIM3 3] BiEHSlt -o£>«BfflSSr=fru fit] 
E^oyhafl, dffE*»^— *A*&tt*^ift**ia 
i^a, SJEEIffifi. WE y A«B^lttEffi*lPl#MMB«c 
^t5ffiMft?:f r<o«*t«fi4 5JS«T-e*>9. 

WrB*«*-C^4 r. £ Sr^mi-f *»**2 0l2ScOT 
ir>yy o 

[9*93 4] Htjfey^a5(i. — o©«««:*U ftu 
Kffil* mEDflBBtt, ffirEy ASBO*frES*f6inft'IS«c 

-tr^y y 0 

[0 00 1 ] 
[0 00 2] 

[S£*<7)!£ffi] — — tr^^s^f!, /ESI 

SfRttofiEKi:, iSt^-> 3 y^ ^-tryt^Va 

[0 0 0 3] tS^coy KSr^trn — PT^^y V X 
*4*rfil^ci ^ hfflSr^So ^n-ettcoy Ktt. fit 

ycoa— ^Tir >^ y tt. ItttW*^^"^ ° — 
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[0004] y U- P— ftiOa- ^Tir>-^y (integ 
rally bladed rotor assembly-IBR) £rff2$c;i~<5 <t 9 „ 

#K«JBifl»lciI«H*i-4wiiS-c#-B 0 K 

ft*. ^i^-MSKtti^iKtot, JtttWSKfc 
L/» K-*S<^) d - ^ 7 y t y y ^iifi, yu- 

[0 0 0 5] yu- K*n — *^**{::»»ifc|±jg 

— fflNi, ^n^'n^Wcor B l75>tb^ixT-r (^Ji'^ ijfcCflas 
h flow)), J?^En^a*t(cJE^^p^-5^rrfij 

[0 0 0 6] 

y^«^»aEfin^i»»««»»<cj3tt5iBi4uBaL-c# 

fc#-C#3. ^<D&, i»S8lft«-l5|.S:(fc5feL-C*»JBtltS: 



^fiftoixs. l^l. mm&ftiWr&tzn, mmztitz 

^WS+^&PHttSrWLtt^is-tix^fcs. 

[0007] A f /^<>^^«s(cf+4-snfe*a»fi : » 
5, 3 6 6, 3 4 4^(:f^^nr:srco^m -e 

- KJb(w 2oir^^ _b{C 2 OGQir 4 ooS^frffi £5 

5 0 rtii^oxT, E«*^*rsUw»L-ca 
[0008] ^hyx^c^^n^^y^m^ 

1, 0 5 3, 4 2 0# (Ui«»3 2 7 5 1 -S§- (1 1/8 
/64) ) f±, — K-#S^**&Bfl^L-C:fc 

rv>5o ^t'-Aflt i§®XH€rilLT v 7§g*ti 
V MC# L X » Jh L-Clr »fi .ft-C»Jfi?J«««« £ tt*fc 5 . 

[0 0 0 9] tf*? — t'Vaiv^vco 

7i/- K— f^gla — *Tir y7'J cOSiitJCio^r fgffl $ 
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[o o i o] *&m<ofc<nn$H^ — 

[0 0 1 1 ] 

T 7 * << /US: £8rf 5 7t ft^g^ffi] 5 

i*\ IZjj&toHZkk fed*** y *4i*tftf::4* 
i^-tt^:: ^(cjioT, DflSogi^ctc^fco 

^^^(Clt^T^V^^tjllB^C 5 0%^-r-5 o * 

i?x7 ^^astwifiitsdeffifettsiiiisifiia) 

ft£o IC, t t>HKW*»oE»WUTf 

4K4:f±. ::m SMlttl:*lill«*fcttfl*«r»t* 



[0 0 13] 

<t tlcxy^y^r-^ 2 0<cfiffl£ftfcffifii«ll 2, «S 

1 4. — fcf>-l 6 0^ft^;ftcD-tr^ i/a 

*tr 0 S«*^Of?»S6(*:<^--»:SfE8S2 2 1*. Ml 8^ 
+ fot L-Cfi**rSl(CffiVS. f^»figf*:0-*SEK 2 4 
li. -2fe»B2 2t^nu^o*oS^fS]^ft|-CjEi5 

So 

[0014] JE«I$£ 1 2 (i, 7/>328, fi:JEflEffi« 
3 0. SEE/ESifi83 2Sr#tfr <fc^-CtSo 7 r >SG 2 

8Sr*T*-Sn — ^T-fcV^y 3 6 «r$tf 0 
[0 0 15] §2m K-fti77>n-^a 

^4 2(i, S*TS]l^a'J®4 7 £«*|pJ#MBIffi4 8 fcSHB 
***HWy ^SS4 6 SrttSo *^u-K4 4l±, 
5 4h9ci&U5 6bi:G'rZ^T7*'(/i>i:'gtfo 
77t>f/Wi, tWl8 5 4-eyA»4 6Wg*lSl*HIII 

U-K4 4l±, "f>(^<7 4 2(Cl&RS;ft,/^gftO:/ U- 
K4 4(7)(^3 OCD^£^ L/c t>(7>T'^)5o f^^4 2 
fi, 5Ed, ^^^S»2 2jr»-r5±gEK8 6 0<tTSEaS6 
2t*^ts 0 /l/-K4 4t, Jiffi^6 4 tTS^6 6 

[00 16] 7l/-K-*lQ-^&3 8lt x77^- 
>f /uco«ffi<!: y Ag(5 4 6(lifi^^5 7^ i^y H8FB7 0E(1 
U3tftttSrii#*tf 0 :<?)7^-> 

h^70CJ:oT, ^T^^-T/ui: y A354 6 t^g§^ 
$ix5W»r*coiS^coA*^«^snSo 7^ Ixy 
70t)> -t<7>SSP7 2<09m&7*4 y ^£A4 6 (CM 

[0017] aa<o8?£74ii. 

7t-r/UC0Sa5 4CDW> ; &Wh^T7 * 4 4 CO 

_b«c*6 0 £T«c3S6 2 iOBB«c?|^ixfe*«:*-r 0 ^ 
S^»S7 4ii, iiSf, S^^r&i® l 8 tf^l^co^rsi^ 
tt5 0 ^ne>co§g^74{i, f^^y^a46c^ 

r5«ffi^BffaittBfc*i-#JC-t-6ffi»^»fi*7 6Jb 

[0018] i2 :-*D^-ai, yu- k-^c-^s 

3 8±^-0(7)x77t^^4 4^\ mi%£ntz.Uft8 
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[0 0 19] H3Sr#Sai-4 K— *£!n— * 

/U (§2#i) Li A«U 6d*n 

»S*t*«*^^-K9 2 r 4: «r*tf. *n 

yh«9 0lt ***|6rt*9 4«:#U r>r^^y^ 
4 6 <D&jjfaftmm 4 8 4: i&U 9 8 , lOO-CXb^i 
B9 6KJ:oTHJEin*>»*^«t6ix«. «*^^-K 
9 2(1, £95 1 2 2 tx77W^l 2 0 i £-atr 0 £ 
8IS1 2 2(1, x77tY/H 2 0*rX»-*"S*MKaBl 2 
8 ^{S^rc^^SP 1 2 4 t , JbK#UJHffi 12 8 4: ISW 
JCK»««CBLfc«»B 1 3 OS:itfca«l 2 6 4:, 

[0020] B4m &k&f&mmm<nmffit ut, £ 

ffil 2 2<fc«ffil 2 6J&**nz * h«5 9 0 (H 3*#HB.) rt 
fCE«£*i/0** 0 «SP® 13 011, BDffi9 6 4:ffitt 

5 C »ajtis«-ef4, ^SHg^ffii 3 211, tnw© 

ffiO*lltt^**»«:*tf**» r or 4: 
(IT-dft^p 

[0 0 2 1 ] «MKJS«e»fi. £35 122 (CJEfli* 1 3 

4fta c «ihtt«>* 13 6 kiz£ixffite£in 

6 0 EEIS^ 13 411, 7*4*9 V Ag|$4 6(0«©«Z*5*3 

e fc-?:StE^^ : fSil^P^e>tv5o »f!itt^l 3 6li, * 

□ y hg{5 9 0Ofi**f6]«l9 4U*5*5ct-tWtft«l«wfi 
Itl^^iaot, 2 6 4:00 

196 k<Dm<OfeSm 1 3 2\Z]K\,*EE.j3tftot>& t t fc 
Cl, y A»4 6ll*rL-C£fflSl 2 2^ffla(wSftSix 
5 0 1 3 2-Ctt, 8WMRas*feU tf> 

"C^jftSr^tpJ: gp*>teSG® 1 3 0 4: [MJ® 9 6 

4: (103® 9 6 0ffi«c(Z*D/to-C3IKM«watt-rs«fc 3 K 
#9, CftC:! 5 ?, *d y h«<a£ffiT?fiJ(l«9 alert- 
's w 4: a*BfrJL$ixao w^X^75^T-r^4:, &%tt<n 

4: L-C»^-CJtE2oO«B*t«rtt*S-fr 
5 0 iSfgfl::. fBSK® 1 3 0 4: DDE 9 6 4:11* DO® 9 6 
(OSI^lC^/io-CUKWicmtt-r^cO-C, £35 1 2 2 4: 
^»4 6ko|8l^i88«ll H«MUii88-r 5t^4: 

[0 0 2 2] £Stf I22li, fftfigatfEiSttdiSt ^£ffc 
71/-K9 2 0>R«MttB4: L-CMMfii" SS^f^-Stf 
fa^oo— £f6o® i 4 2&tf{Mffi*fa(-R#fa#^— #o 

< , il 4 2, 1 4 4 t'S^U- K?:Slft5:^> 



A136 (E14#B3) {C^L-CSa?i^fS]{C5S{ttbn. 
*MM®12 8(1, 1£I8*13 4 (H4#«S) (c^tL-CS 

4(1, JEffl/3 1 3 4lC#LT¥fT{Ca2tf b*l£ 0 
[0 0 2 3] ff iB *>fi«-Cfi. ££B 1 2 2 £^ -r * * 4 

ioTttB&a^Stlfc) ->-\- h/H 5 0 4:, 
ctoTSEBS^^ixfc) S^ftfcfett* 1 5 2 4:, = 

^tfo h/H 5 0(1, SSfll 2 2 £{££rf So @£ 

SixfeSiftfti s 2fi, V ^as4 6^n^-rSo 

;H50t feW* l 5 2 Jl*«ri»?gje«»»3SB (0^ 
*B§) «w*!5 Wtt«biX-CV>^ 0 *>-t h/H 5 0(1, *H»J 
1128, ft?*|fi]i:S#(fil#OBl4 2, ftlWBffi*r 
rS]{^^fS]#0® 1 4 4(Cj:o-C£a51 2 2 sr^SrtS 
r4:rt s aSLi/\, h/H 5 011, &ff£«8ljg&3£iE 
fr<ol£mt> 1 3 4St«glM4*>* 1 3 6 ££tf5 0 

h/H 5 0(1, JMMffil 2 8^rillST£^l 2 2 (CiBfl 
f) \ 3 4^^iSL, fi**fS]JwS»ffil#<^ffil 4 2£:il 

CTSBtS^^ 1 3 6 ££S5 12 2 {Cfci§-TS 0 BJ££ 
tlfcRW* 1 5 2 II, yA«15 4 6^»ftLTL*9 60S: 

KC4: t i>izmmm»tm\za^x v ^ua e 

Sr*cOS*l6lrtft"l®4 7, ±ytL1&6 0, au«TSE*6 2 

[0 0 2 4] 1/-K9 2 75^—9. If 4 6 

$ix54:, 7i/-K9 2l±, v/t h/^^^^ti, 
- K4 4 i:^S^«(:M^tiao Sc^TIilS^r 
#H1"S4:. tt-hif^PXT'd, il^, ^MR'i® 1 2 8 4:^ 
77t-f/H 2 O(5O®4:^r0l{-7-i' H95 1 6 0 frm 

«ttix£n, ^ft«i©i 2 8 corny* £fi 1 6 2^7=-V^^4 
2 oS*rfil*HHB 4 8 4: 3HCtfJ(cf!?]-cQ® 4: 4 5 «t 5 U 
M'lil 2 8«WX^tl5 0 7^i/«y F^160CO 

(1, Uy h&5 1 6 0^£95 1 6 4Wf^^ H 

a»4 ecERtatt^Jiv^^t^fi; 9» 

J So 

[0 0 2 5 ] St/BI3 «r#ffi-**54:, ^°7^90 
II, SfflBril 7 O^HKM(crt?,7l^*««tt4:*o 

■C, S^SrSS4:-r5*— <7>iS3affi^/K^^So ^~ 
igWiJK^aBSBISfraSrW-rac 4r*<-e#, rcol9^ 
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WHO (@6#{g) t^^n-So lfeicH6 Sr#BS-t 
5i, *«tt*»oBi»»jc»&d»tt»aBtt % Ml 7 4 
172 S:**»5 j6KW(C*j»ttfc 

ft^® l 3 2 (El 4 #88) -cofiE*f±, BOffl«4A 1 7 
8 (H7#BS) |£j;-a-Cftfc*. ASM 7 211 ~OCD 
»ft5««»*«C«t<5T»fieSlx-5^-C\ ASM 7 2C0- 

»45*5tftisfc5. wOJE*»i, ASM 7 2C^t 

*#«*-e*>ixtf, x«&#£t:»*. «£o-c\ asm 7 

4(1. d>*< ch fc l 6 om<D*2< Sl:Rlt5Ci:^«S 
£*L<5 0 1 6 0^O^^^^-ra^§Bcfc 9 t> 1 7 Ojgco 

[0 0 2 6] H3fcW#it8i, ^n 7 hS90 
fl J»ffi4 6C9J:gg«6 0^^TSE*6 2* 
^ii s a*U^ 0 *n 3, K«59 Ofl ->t^l5 0 

(l2 4#flB) M(f ^f:i6Ct5)^f«;«$n 
B8^i — K4 4 25^+^^BIHL-CiES-r 
<5&K03£>£. y hffl5 9 0CO*Il 7 6H 7>fU^ 
hfflSl 6 Ocoggfll 6 4<OJC^j^55^®«cirS^i^ 
E«^/>/ jC < £ fc»HK7-f l/y«16 O^gilSl 

4t5 0 5, h^P9 Oil iSv^i^as L 

[0 0 2 7] [37 "CI1 HQ® 9 6 ft. T"V X ^ 4 2 cO y 
A§P4 6<a&*rS]*MMffi4 8i:WtSMft 1 7 8 £r3T 

^gi:J;oT^ot<5 0 m&ft l 7 8^*:#ttn 

KZ&ffifitf-kZ < f«£4£i 17 811 4 5 
S«T-Cfc5:^iia*L<, 2 0/£^TT-£>5w<i:as 

[0 0 2 8] ftX/m 3 Sr#BR-r-5 4: . 1 2 2 (1 * 
^ffiltt 18 0, 1^182, Xtfffi 1 8 4 $rtt5*Pl 
H«t^5:i:^lJU^ l^l2 2^SfM 
»18 0lt ^7'L/-K9 2^x77^^f/H 2 0C 
*5!t5K«l 2 2 60^^ 1 8 6 tUSWiC^fT-C^aC 

£SM 2 2M^a y h£fl9 0 4>fl£:ft/h£ U SUfcJB 

££ 0 ifc, z<D£ oteXfafctblzj:*) . fi#*-rfii«ii 



8 0^*4*lS]{lfiD*>3iV^V&t/T r -<'^^4 2 0ff* 
rS]$il 8{C«-L-C^fT(Ca2:«t^nyc^lCtt^T, 
yu-K9 2 0x77^f/H 2 OtBg/U'- K4 4 

y ^§154 6C^ltia5 1 2 0Srfi»S4S^i:m 

^T7*^/up B ioraHcii mm-t? >b ^izm-tz 
w&mz&\,>xmzm&-e*>>) % z<d±?^b >xi*. 

[0 0 2 9] mU 1 22b7 t >CX? V 4 6ttfs DO 
1 2 2<Dg£ 1 8 2fl 7Py h90^)5S«tHfi^ 

18 411 ^ n y V 9 0 CO*g{Cf5l£— get <5 <fc 5 {-Ixtf 

ftfcU<lt/hSft»:WJS;t t>T-#So «»i 2 6 
fl y h^S 9 0coWrffi(CH«W(C— a-TSaSg»»rffi 

inoit mmm&m 1 3 2 x<nm^\z^-t^^ 

[0 0 3 0] ^yu-K9 2(i, -{*:4r L,XWim£th 
hZt^m^L^\ 7 is— K9 2Kit^M^ Ll^*ft«C 

(i t6*^e>ttfla*ix'r^5*it^fco, z_<Djjmzm 

Mt5r4:m$. T'a^fl g^tlSl2 2 
77t^/u 1 2 0 12 2tll »l^tlKit$ix^ 

£fsi 2 2ic^r^^-r/ui 2 o^git, ^p-cf^ 

^^4 2 coy A^4 6(ZSffl&i8Si-S*^L<*±^-< 
7^4 2coy^4 6(;lg^Lt, i^XSSi: 

[0 0 3 1 ] y A«4 6(CB8ii-t-5!K-Hftf*«-J±, 
r*^f^^i 5 2 fc^m-e«««Bn*>*-^iS«»4:4* 

0, 6 2Ufc5t3 y 6 0J?3M1 '>^<4:i>0. 

0 7 5^fyf (1. 9^y) t^a:bi^L<, 

4:t)0. (3. 2 ^ y ) X'chZZtfr 

9. [J^^4 6r, ^coJi^^L/T^co^^e 0 , 62 
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[0 0 3 2] y i^ffi 4 6 R^Xfty K 9 2 Cffiffl S 

So 

[0 0 3 3] ftK, El 8 $:#Ht5 4: . rf u— K— ttS 

— K2 0 0I*, IS2 0 2Wx77t^/^2 0 4^ 
tf. SS52 0 2I1, x77t^^2 0 4!r5^t5^ffl 
S 2 0 8 «rffl;L5£»8B2 0 6 «t N *MRi|® 2 0 8 t UK 
W«wK#««wBB-*-a««Bffi2 1 2fc«iLfcttB2 l 0 

Sr^TfSo SS15 2 1 0£«§B®2 1 2fi. ±f£-etfc 
BLfc««Sl2 6St«»ffil3 0 (I9 3#HS) irHf 

[0 0 3 4] K^RlftjgttOttC. 3cJ$S& 2 0 6 <&*MM 
©2 0 8Jw*5Jt5 / >*< £ fcx77^-f/U2 0 4 CQggfl 

i\ tt±(f*nxiitt, M'iI2 0 8i:x77^>r/U2 0 
4<Dmt<0?£\^y * \sy Y%2 1 4ZJ&f£1rZZttf<£ 

jnsit^aiL^, 7^i/^^2i4{j:, s^y 

I/-K9 2 (B3#I) <o:7-< i^y h«fPl 6 0 <tlg«W 

1 4<7)g£l$2 1 6(Ciol>T, 7-f hSH5 2.1 4 co^® 

2 0 6 cofl-fflffi 2 0 8 M*f LTIE^-r SSG^T* 
iii i co^ ri ? g w 6 ix^fc s 0 
[0 0 3 5] S6B2 0 2li % ft3^fS]tt2 18^tS22 

o 2 <^fi^;frrS]tt 2 i 8 fi, U~ K 2 0 o co^r 

?T(Ca^i1-e>tL5 ~ 4:3ftSH*Hr\ 2 0 2^12 2 0 
fi % 7a.;h9 0 I*f£— <t ^{CHSit^tt^ 

li^aSLv^ IglSMKJioTii, »jMc*v*a*i 

[0 0 3 6] 2 OC7)^P^ 2 2 2 d^SSR 2 0 2|:|5 9 frit 
e>nT*5 0, -ft5)0?»2 2 2(±, M^ig^C 
SSR2 0 2«:t^i-5^*!>{^ffl$n5o Sot, ggff 

2 0 2(1, SSR12 2 (I3 3#SS) ±(cl3:tt!bix/iSW 

ffilt^ffi 1 4 2. 1 4 4 <tlSiai<30S^ffilXU«tti|ffi*-[fil 
C5»|fiI*<Offil:tt6^4t\ i»?KfiS«fS»C-*5 
^T, Sg[S2 2 2«:iIC-C£»2 0 2[ZM$httE.<D?)tf1)Q 
x_<bixS 0 ::;ftS>a>:)¥»2 2 2(1, Md/£^~-fciS-f 

o 8^ai:rsa5:i»p^.ibiX'5*'^as Lu^ 0 — 



12 2 4 <tffl!lffi*|6l-CK*frSl^— 2 2 6 £W U 
rix<b<£>® 2 2 4, 2 2 6ft «K«i»-C*SiXfc) > 
"V h/U2 3 0J&SSSB2 2 2 5 tztfXDiSLK t It 

jtm&mmmw: o***) 535222 

Sriii:TCO^S:Sffl2 0 2«Zfi®i--5o f&^HaS^J-C- 
II, 58B2 2 2fi, S95 2 2 2 i:ft»t5^$fcli:n 

Jxfc) ?L2 3 2 «:*■*-*. 

[0037] » o commum*. s&se Lfc*» 122^ 
yAgp4 6 (bi4&vh5#hs) {zmzmt&mmi-ztz 

6tf>*M8Sffi2 0 8(C*Jtt-5«#HI2 3 4^7^*? 4 2 

f£9 £f&5fe^S^<b£&^T. ^ft"J® 2 0 8 (Ofiil^iffi 2 
3 4 ^ 4 2C0S^fSl^ftW4 8iIfWl^- 

<Offi<t-T5^«>(c:««*0X«:±< t L< tt^LL^lS-*- 
SSPI5 2 2 2«\ *fctt««*D 
Xfc£\ ^Ayf>^oa5-&oj:i^Sfe-e£ffl2 0 Zfrbft 

[0 0 3 8] U~ K 2 0 0 *±, ^ — K 9 2 

(0 3 #08) <k HKM^IUD^ife-cKigSixSw^^a 
*LV\, Xfif«2 0 6(t ^^T, ±JELfc**«-««- 
*PX-r5w<t*s-e#5o ^^52 2 2(1. /1/-K2 0 0 

WJ:^JSf©OWte:d:^a*U\ 3S2 2 2I: 
^&bffizLtzm&2 0 2 i K2 OO^rMt 

[0 0 3 9] EI5(r^L7t J; ot£7\s— K— flcffin— ^ 

(7)iai:f±, rV^^4 2ifH!i(7)fV^^^ffl^ > c 
fiOx-f ^^JC^a -y KSI5 9 0 (E 3 #H9) <b Pl^co^^r 
^nyhSW/lSU y^-K92 (B3#«) *fc 
li^i/-K2 0 0 (HI 8 #98) 4H»^aft(07 r l/-K 

ffl <d * ? & mm-t a tz #> ic - ^(zf^ffl $ ^ 6 
jK^ifixasTfiefflL-cKig-rs^i^-css. ^cot-' 

^^^(i, ^ d 7 h L t y I/- K«r^t 

commit. ttaxauiaLt:±e-e»WLfcj;5 
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[0 0 4 0] #$g^f*, K-^Un-^^^^ig 
5 0 S£$fW** ^ySF&SrffiWcX^fiSft'K 

mi 2 6 <t Dflffi 9 6 ^nmcmf&irz><n 

X\ *W h§&9 0^S^-C*cO^li«9<7)*?S^[»ih$n 

122i:!i Agj54 6 <!:Or B 1(cff^^na^a5(i, mv: 
o;Xfte;6>'>&< £ ^if^i^oE^ 
^-r^0fl®9 6 ^(lx./c^n y hg|59 0£^tf*$l^cO 

4 2 0g^rSi^l®4 8 £nWtti~m-cD¥M k ft 

IBS:/!'— KPJl«w->— ^«rK«t5!fi:*^ft< ftO . 

[0 0 4 1 ] Ift»««*tt*ttffl-r5»i«* 
ffi0«(Zg<5v*TBB#Lfcj&5. (til ^ 31 JS # I "C J i fill «0 * >f 7 

J:5*»*«w»ltbJx6. tot, IM^nyhS 
[0 04 2) K-SI7 7 >-a-*<OSUt>RO^ 

i\, &mWlt. k'<0£ oft^u— K— 

Vv* VCDJBjgir ? > a It £-f£S! a IC** LT 

[H®^(Si*^i^p^] 



[13 2] **w«w«s*rfe*fflv>-c«Fai-a^i:^-e# 

[H3] SUBLfc^i"- KSr*9Bft< t <t fetef-f 

k &t&7 \s- K 4: o»»IftWia-C*>5« 
[14] &J&mmm&<7)fzMzm 3 <D&®:7' is- Fk& 

[0 7] frfiHiSfiMcistta* 13 ^ h^O^rS^r^Lfc 
[i8] J^i/- K^XOHj&S0iJ$r^LfcU3con 

1 8-fi^*lfiltt 

3 8-7r>°-^ 

4 4 — K 
46-y 

4 8--rV ^^coS*rS]^(Rii@ 
6 0 •••-r-f *?<0±tfi$%i 

6 2"-tV*?<OTSc* 

7 4-K 

9 0 ■ -^a ^ hSP 

9 2-^l/-K 

9 4 ---^a hfflcOfi^^rifiltt 

9 6— Qflffi 

9 8, 1 0 0---[M]@CO^^ 
1 2 0-x77t-</L' 
1 2 2 

l 2 4-^firffl5 
1 2 

1 2 8— ^-(Mffi 

i 3 0-- -Wi&m 

1 4 2-£SBC0fi^lfii{CR«Tfij#fi0E 
1 4 4-"S35COfIi|S*ffilUS*l-fSi#t75S 
1 7 0--*o y h^CO^^M® 
1 7 6"^n y h ^60^ 

1 8 0-g&$CO:^^r£]$& 
1 8 2--Sffl<75fi* 
1 8 4 "SgP^*! 
1 8 6-SR«)KS 
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70 > h^— i><D%t% 



(72)%^# ^T77> ac-f. t/UhV (72)JBW# f-. :7*-£^- 

7VV 5 t/u K9-fC 93 >K, ^y^H-h 491 

<72)*9I# '^7^ x<-try- (72)%91# I/t^-K 7^-. h7^^ 
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